We describe a new species of stygobiont atyid shrimp of the genus Halocaridinides Fujino & Shokita, 1975 from subterranean brackish and freshwater environments on Socotra Island (Yemen). This is the first atyid shrimp discovered in the Socotra Archipelago. This Socotran endemic is the second species of Halocaridinides recorded from an Indian Ocean island and the first to occur in non-anchialine environments. The new species is characterized by the absence of eye pigmentation, a reduced rostrum and the presence of a single spine in the uropodal exopod diaeresis. Morphological variability in the robustness of the first and the second chelipeds, particularly obvious in the chelae, may indicate local speciation or phenotypical plasticity. At both extremes of the variation, animals with most slender (tenuis type) or robust (robustus type) morphologies occur. We discuss the Indo-Pacific distribution of the genus and the potential origin of the new Socotran species. An amended diagnosis for the genus and a key to all species are included.
Introduction
The Socotra Archipelago (Fig. 1A) , an ancient continental island group in the western Indian Ocean, is known for its significant biodiversity and endemism in flora and fauna (Cheung & DeVantier 2006) . The Archipelago is situated on an old continental microplate that formed as part of Southern Arabia (Oman) in Precambrian times until its oceanisation during the Cenozoic when the Gulf of Aden separated the Arabian and the African Plates in the Oligo-Miocene (Cheung & DeVantier 2006) . The extensive karstic environment of Socotra that formed during shallow sea transgressions such as the extensive limestone plateaus of Cretaceous to Paleogene age (Beydoun & Bichan 1970 , De Geest 2006 , harbours its own ecosystems. The subterranean environment of Socotra has been shown to be home to a wide range of endemic invertebrates, including microcrustaceans (Fiers & Van Damme 2017 , Van Damme & Dumont 2008 , obligate troglobionts (Weygoldt & Van Damme 2004) and stygobionts (Holsinger & Ruffo 2002 , Taiti & Ferrara 2004 , Taiti & Checcucci 2009 , Glasby et al. 2014 . During limnological and biospeleological surveys on Socotra Island by the senior author, stygobiont atyid shrimps belonging to the genus Halocaridinides Fujino & Shokita, 1975 were collected from freshwater to slightly brackish environments from four subterranean localities.
Atyidae comprise a speciose and ancient group of decapods that are widespread in both epigean and subterranean environments (De Grave & Fransen 2011 , von Rintelen et al. 2012 . The genus Halocaridinides Fujino & Shokita, 1975 is recorded only sporadically. Two species of Halocaridinides are known to date: H. trigonophthalma (Fujino & Shokita, 1975) , and H. fowleri (Gordon, in Gordon & Monod, 1968) . H. trigonophthalma was described by Fujino & Shokita (1975) as Halocaridina (Halocaridinides) trigonophthalma from slightly saline wells on Okinawa Island (Ryukyu Islands, Japan). The species has been later retrieved in Okinawa again, on Hatoma Island in the southern Ryukyu Islands (Craft et al. 2008 , Naruse et al. 2003 and in Bohol Island in the Philippines (Cai et al. 2009) , and may comprise more than one cryptic species (Weese et al. 2013) . Hart (1980) later described Palauatya dasyomma Hart, 1980 from an anchialine lake formed by phosphate mining operations on Anguar Island, Palau, Caroline Islands. The lake averaged 5m in depth, connected to the sea by subterranean fissures and the chloride content of the water in this anchialine habitat was recorded at 14,000 ppm (see Holthuis 1973 ). The animals were described as bright red when alive and were abundant on algal mats, feeding on these algae near the banks of the lake. This species (as well as the genus) was later synonymized with Halocaridinides trigonophthalma by Holthuis (1982) , who raised the subgenus Halocaridinides to genus level. Maciolek (1983) recorded specimens of the latter taxon from Guam from a wide variety of euryhaline habitats and the potential of another yet undescribed cryptic species of Halocaridinides on Guam was suggested by Leberer & Cai (2003) . In 1968, Gordon described Parisia (?) fowleri Gordon in Gordon & Monod, 1968 based on a single male and seven females from a subterranean anchialine lake at Kufile, Zanzibar (Tanzania). The type material was re-examined by Gurney (1984) who placed the species in Halocaridinides. The genus is considered a sister genus of Halocaridina and suggested to belong to the Typhlatya-group (von Rintelen et al. 2012) .
The specimens from Socotra belong to a hitherto unknown species which is herein described as new.
Description of localities ( Fig. 1) The position of the Socotra Archipelago relative to the mainland is shown in Fig. 1A , outline of the island and localities of Halocaridinides in Fig. 1B . Erher Cave (Figs. 1B-C) is situated in the NE coastal cliffs above two large dunes at 12°33'00.5"N 54°27'35.6"E, altitude 250m, total length 1,615m (De Geest 2006) . It is a 800m long active to semi-active karstic system situated at the NE coast of Socotra. The main gallery is about 500m in length, oriented EW, which contains crystalline stagnant pools. A side gallery of about 300m from the entrance is oriented south and ends on a waterfall with a height of about 12m, originating from water seeping through the limestone.on the Homhill plateau. Fosreher Cave (Fig. 1B) is in the northwest of the island, situated on the Ma'alah (Maleh) Plateau, 12°37'41.1"N 53°30'42.2"E at 624m altitude. The cave is about 400m long, vertical range -100m (De Geest, 2006) . The cave opens to a direct vertical shaft of 85m, followed by a gallery below that ends in a lake. It functions as an active sinkhole and sump during the rainy season, when the cave flushes directly into the sea. Ghiniba Cave (Fig. 1B) , at 12°26'01.3"N 53°56'11.5"E, is situated deep inland on the Shibehon Plateau in the south central part of the island, at an altitude of 395m, vertical range of -84m and a total length of 7.5 km (De Geest 2006) . It is the longest cave known in Ghiniba and functions as an active sinkhole in raining seasons. At 1.5 km from the entrance, there is a large waterfall, followed by an active subterranean river, where the animals were found. The cave is home to locally endemic Amblypygi (Weygoldt & Van Damme 2004) . Due to the extremely difficult terrain and the size of these caves, the freshwater environments in these three localities cannot be accessed without the logistic support of specialized speleological teams and the extensive use of climbing equipment. The fourth locality (Fig. 1C) is a stone drinking well at sea level (water level in the well 6m below the land, sample collected through net hauls) on the northern coast between Mori Airport and the capital Hadiboh.
Material and methods
Animals were collected in the field by using a handnet (mesh size 3mm), and with a conical plankton net on rope with mesh size 200 µm, placed alive in ice water and subsequently in ethanol (70%), or directly in ethanol.
Measurements were taken with a pocket conductivity-and pH meter (Hannah Instruments). Specimens were prepared for SEM by placing them in an ethanol dehydration series, after which they were critical point dried and sputtered with gold. SEM micrographs were prepared with a JEOL-JSM 840 at Ghent University, Belgium. Morphological investigation and drawings were made by using a WILD stereomicroscope and a Leitz Ortholux II stereomicroscope, both equipped with a camera lucida, after dissection. All specimens have been deposited in Naturalis Biodiversity Center (formerly Rijksmuseum van Natuurlijke Historie), Leiden, The Netherlands. Abbreviations used: pocl., postorbital carapace length; RMNH, Rijksmuseum van Natuurlijke Historie; ZMA, Zoological Museum Amsterdam. 
Systematic account
Family Atyidae De Haan, 1849
Genus Halocaridinides Fujino & Shokita, 1975 Halocaridinides Fujino & Shokita, 1975 : 106. Palauatya Hart, 1980 Amended definition. Rostrum unarmed. Supraorbital, antennal and pterygostomian spines absent. Telson broad, with two pairs of dorsal spines. Eyes reduced. Carpus of first two pereiopods excavated anteriorly. Palm of chelipeds distinct. Exopods absent from all pereiopods. Epipods on first three pereiopods. Pleurobranchs on first four pereiopods. First male pleopod without appendix interna. Uropodal exopod ending in a tooth. Diaeresis with one to several movable spines.
Type species. Halocaridina (Halocaridinides) trigonophthalma Fujino & Shokita, 1975. Remarks. As there is no concensus on the delimitation of subfamilies within the Atyidae, subdivision has been abandoned (De Grave et al. 2009 , De Grave & Fransen 2011 ). Von Rintelen et al. (2012 did not recover these subfamilies in their phylogeny of atyid genera. Instead of using subfamilies they recognized five groups of genera based on their phylogenetic reconstruction. The anchialine Typhlatya group comprises Halocaridinides, Halocaridina Holthuis, 1963 , Typhlatya Creaser, 1936 , Stygiocaris Holthuis, 1960 and Antecaridina Edmondson, 1954 Halocaridinides socotraensis sp. nov. (Figs. 2-10 Comparative material. Halocaridinides trigonophthalma (Fujino & Shokita, 1975 (Gordon, in Gordon & Monod, 1968 Description. Body cylindrical. Carapace smooth. Rostrum (Fig. 4A , B) not developed, without teeth, anterior margin of carapace rounded in dorsal view, blunt in lateral view, reaching level of rounded inferior orbital angle. Supraorbital, antennal and pterygostomian spines absent. Anterior lateral margin straight; pterygostomian angle broadly rounded (Fig. 4A, B) .
Abdomen smooth; pleura of abdominal segments posteroventrally rounded; sixth abdominal segment 1.5 times as long as fifth.
Telson ( Fig. 4C ) as long as sixth abdominal segment, twice as long as its proximal width; lateral margin convex in proximal half, slightly concave in distal half; distal margin 0.6 times as wide as proximal width, straight; two pairs of dorsal spines at about 0.5 and 0.75 of telson length, about 0.08 times as long as telson, proximal pair submarginal, distal pair marginal; posterior margin with four pairs of spines, lateral spines as long as dorsal spines, intermediate pair long, three times as long as lateral spines, two pairs of submedian spines about twice as long as lateral spines.
Eyes (Fig. 4A , B) triangular, cornea unpigmented, extending to the proximal third of basal segment of antennular peduncle.
Antennula (Fig. 4A , B) with peduncle and flagella well-developed. Basal segment without distolateral tooth, distal margin not developed; medioventral tooth absent; stylocerite half as long as basal segment, with distal acute tip, slightly convex lateral margin with row of small setae, median margin sinuous, proximally rather broad; distodorsal margin of basal segment with row of short setae. Intermediate segment somewhat longer than wide, distodorsal margin with few short setae. Distal segment about as long as wide. Upper flagellum slightly longer than carapace, slender; lower flagellum about 1.3 times longer than upper flagellum, slender.
Antenna (Fig. 4A, B) . Basicerite of antennal peduncle with small distolateral blunt tooth; ischiocerite and mericerite normal; carpocerite cylindrical, reaching distal margin of intermediate segment of antennular peduncle; anterior lamina of scaphocerite almost reaching distal margin of distal segment of antennular peduncle, distolateral tooth distinct but small, not reaching anterior margin of lamina, lateral margin straight, anterior margin rounded.
Epistome with blunt anterior median carina; labrum oval.
Paragnath small, alae small, oblique rectangular, distomedial margin with row of setae; corpus small, unarmed. Second to eighth thoracic sternites narrow, without special features. Mandible ( Fig. 4D ) with short incisor process terminating in some irregular teeth and small denticles; bristle of long setae between incisor and molar process; molar process distally concave with rows of very short setae forming transverse ridges.
FIGURE 2. Stygobiont Halocaridinides socotraensis sp. nov., adult ovigerous female habitus (A-B) from stagnant pools near the entrance of Erher Cave, Socotra Island. FIGURE 3. Halocaridinides socotraensis sp. nov., Erher Cave, SEM micrographs of an adult non ovigerous female from stagnant pools in Ehrer Cave (nr. E20); A, Habitus adult female; B, rostrum; C, chela; D, uropod, dorsal view, with diagnostic feature for the species, the uropodal diaeresis bearing only one spine (arrow); E-F, details of the telson. Fig. 4E ) upper lacinia broad rectangular with two rows of strong spines medially; lower lacinia broadly rounded medially, with anterior lobe, with one submarginal row of short setae and several marginal rows of simple and serrate setae; palp distally bilobed with two subdistal simple setae.
Maxillula (
Maxilla ( Fig. 5A ) with basal endite well developed, bilobed; distal lobe much smaller than broad proximal lobe, with row of slender setae and few spines along distal and medial margin, distalmost spines distally serrate; median margin of proximal lobe with many rows of moderately long, slender, distally serrate setae; coxal endite semicircular, fringed by row of many slender setae along median margin; scaphognathite with narrow posterior lobe and broad anterior lobe, anterior lobe as long as distal lobe of basal endite; palp simple, short, subdistal seta not observed.
First maxilliped (Fig. 5B ) with small coxal endite with few plumose setae; basal endite long with rows of simple setae on ventral surface and row of long grid setae along median margin; caridean lobe well developed, flagellum short, both fringed by plumose setae; palp as long as caridean lobe, broad, fringed by simple setae distally.
Second maxilliped (Fig. 5C ) with dactylar segment triangular, median margin with long serrate setae; anterior medial margin of propodal segment produced with row of long robust setae medially; carpal segment short; meral segment with few long plumose setae medially; ischial and basal segments fused, with long plumose setae along medial margin, long plumose seta proximolaterally; exopod well developed, slightly broadened proximally with few long simple setae proximally and long plumose setae distally; coxal segment with oblong triangular epipod, without podobranch. Third maxilliped (Fig. 5D ) pediform, exceeding antennal scale by ultimate segment; ultimate segment slightly shorter than penultimate segment, with one stout terminal spine and about 5 subterminal spines, with several transverse rows of strong serrate setae on medial surface; penultimate segment as long as ischiomeral segment, with row of 7 strong spines along medial margin; ischiomeral segment fused to basal segment, slightly broader than penultimate segment, with pair of long plumose setae proximomedially; exopod well developed, reaching exceeding distal margin of ischiomeral segment, with simple and plumose setae distally; coxal segment with epipod laterally and patch of plumose setae medially.
Branchial formula as follows (Table 1) : 
Pereiopods. Epipods on the pereiopods are straplike grabbing the single very long robust setobranch of the next pereiopod. First pereiopod (Fig. 6A ) with chelae short and broad, fingers about three times as long as palm; tips of fingers with tufts of long brush-like setae; carpus 1.5 times as long as chela, distally broad, deeply excavate; merus shorter than carpus, unarmed; ischium slightly shorter than merus, unarmed; basis short; coxa with strap-like epipod and long single setobranch. Second pereiopod (Fig. 6B ) longer and more slender than first pereiopod; chalae as in first pereiopod; carpus twice as long as chela; merus 0.5 times as long as carpus; ischium slightly shorter than merus; basis and coxa as in first pereiopod. Third pereiopod (Fig. 6C, D) with dactylus with 6 spinules along flexor margin of corpus; propodus 3 times as long as dactylus with 11 spinules along ventral margin; carpus 0.85 times propodus length, with 6 spinules along ventral margin; merus straight, slightly longer than propodus, with one spine at proximal fourth of length; ischium slightly less than half length of merus, unarmed; basis and coxa as in first pereiopod. Fourth pereiopod (Fig. 7A, B) with dactylus with 7 spinules along flexor margin of corpus; propodus 3 times as long as dactylus with 11 spinules along ventral margin; carpus 0.75 times propodus length, with 5 spinules along ventral margin; merus straight, as long as propodus, with two spines at half and proximal fourth of length; ischium and basis as in first pereiopod; coxa without epipod, with setobranch. Fifth pereiopod (Fig. 7C, D) with dactylus with row of 16 spinules along flexor margin of corpus; propodus with many small spines along ventral margin; propodus 4 times as long as dactylus with about 14 spinules along ventral margin; carpus 0.6 times propodus length, unarmed; merus straight, 0.8 times propodus length, with one spine in proximal fifth of length; ischium and basis as in first pereiopod; coxa without epipod nor setobranch. First pleopod ( Fig. 7E ) with endopod as long as exopod, narrowing distally, with blunt tip, without setae. Second pleopod ( Fig.  7F ) with appendix masculina slightly more than half as long as appendix interna, triangular, with basis broad, tapering distally, with setae along its entire median margin. Fig. 4C ) with short unarmed protopodite; exopod overreaching telson with half of distal lamina, distolateral tooth strong, only one strong mobile spine at diaeresis; endopod overreaching telson, slightly shorter than exopod.
Uropods (
Ovigerous females (specimens nr E21, E56-57, E67) with small clutches of 10-15 eggs; eggs relatively large, 1.0 x 1.5mm in size. See Figs. 2-3 for general female morphologies.
Size. Ehrer Cave: postorbital carapace length (pocl) in largest ovigerous females is 4.06mm; pocl in largest non-ovigerous female is 5.50mm; pocl in largest male is 4.09mm; pocl of smallest male is 2.97mm; most males and females with pocl between 3 and 4 mm. Fosreher Cave: pocl of largest non-ovigerous female is 3.75mm; pocl of only male is 3.69mm. Ghiniba Cave: pocl of two non-ovigerous females respectively 4.38 and 3.06mm.
Live colouration. The specimens are a uniform milky white to beige ( Fig. 2A) . Eggs in females white to yellow.
Etymology. The new species was named after Socotra Island (Yemen), its type locality. Morphological variation. The most striking variation (or cryptic speciation?) is found in the robustness of the first and second chelipeds. Differences in both the robustness of the segments of the chelipeds and of the chelae itself are present. The variation covers a relatively continuous range (Fig. 11 ) and the two extremes at both ends of the morphometric spectrum are: 1) tenuis type (Figs. 2-7) , specimens with slender P1 and P2 and with chela with the fingers 2-3 times the palm length, and the chela 3-5 times longer than the palm height, the fingers are usually gaping, the carpus is long and relatively narrow distally. Bristles on the propodus are relatively long, the longest about two thirds of the propodus length (Fig. 6A) ; 2) robustus type (Figs. 8-10 ), robust chela with fingers about as long as the palm, and the chela 2.0-2.5 times the palm height, the fingers are not gaping, the carpus is short and relatively broad distally. Bristles on the propodus are relatively shorter, up to half the propodus length ( fig. 10A ). These two types have no taxonomical value at this point.
There has been no correlation found of these types with either sex or size of the specimens (Table 2 ; Fig. 11 ). Animals with both slender and robust chelae were found in Erher Cave in stagnant pool and waterfall localities, as well as in Fosreher Cave and Ghiniba Cave. Other features are rather constant. The number of mobile spines at the uropodal diaeresis is always one. The position of the proximal dorsal pair of spines on the telson is between 0.5 and 0.6 of the telson length, that of the distal pair 0.7-0.8. Only few specimens have the distal pair somewhat closer to the distal margin (Fig. 9A) .
FIGURE 8. Halocaridinides socotraensis sp. nov., subterranean river in Ghiniba Cave, female, pocl. 3.1mm (nr. G01). A, habitus, lateral aspect; B, anterior appendages, lateral aspect; C, idem, dorsal aspect. Scale A = 2 mm; B, C = 1 mm. FIGURE 9. Halocaridinides socotraensis sp. nov., subterranean river in Ghiniba Cave, female, pocl. 3.1mm (nr. G01). A, telson and uropods; B, mandible; C, maxillula; D, maxilla; E, first maxilliped; F, second maxilliped; G, third maxilliped; H, idem, median aspect. Scale A = 1mm; B-H = 0.6mm.
All female specimens have short forward-directing spinules placed on the flexor margins of the dactyli of the third, fourth and fifth pereiopods and short spines on the distoventral margin of the propodi (Fig. 10D, F) . Most males (n=20) have long spinules placed perpendicular on the corpus and long spines on the distoventral margin of the propodi as well. The other males (eight) have these features as in the females. These morphological differences in males are not correlated with size nor with location. The length of the appendix masculina ranges from 0.5-1.5 times the length of the appendix interna. There is no relation between the size of the appendix masculina with that of the appendix interna and the variation in dactylar morphology in males. (Table 2) . A, D, ratio carpus; B, E, length/height ratio chela; C, D, fingers/ chela ratio.
Distribution. Socotra Island, Yemen. Found in four localities ( Fig. 1) : northwest (Fosreher Cave in the Maleh or Ma'alah Plateau), north central (coastal well near Qadub), northeast (Erher Cave in the northern escarpments of the Momi Plateau) and south central (Ghiniba Cave in the Shibehon Plateau). Most common in Erher Cave.
Ecology. Subterranean freshwater and slight brackish environments in limestone karst. In Erher, populations were found in three separate locations in the cave: large densities were found in temporary shallow stagnant muddy pools near the entrance that were created by overflow during the rainy seasons. The pools near the entrance receive some light from the cave entrance, yet animals remained unpigmented, and bright white. Lower densities in the clear, shallow permanent water were found in Erher Cave at the base of the large waterfall (creating a strong flow; this can be seen as riverine) and only few animals in the clear, deep permanent lake (end basin) at the end of the cave (no flow). The water in Erher derives from the Momi plateau above and is fresh, measuring between 400-600 µS/cm (256-384 ppm) and a pH of 7.6-7.8. The waterfall is used as local water source (De Geest & Van Damme 2006) , transporting water through tubes to the nearby village (Irisseyl). In Ghiniba Cave only two specimens were found in flowing water in the large and clear permanent cave river at the end of the dry section of the cave in the main gallery. The river in Ghiniba contains freshwater of the same low conductivity as in Erher. Conductivity of the water in Fosreher Cave was not measured, yet this can be considered as freshwater as well and was used as drinking water by the team (not brackish in taste). Only few animals (eight) were found in the latter locality, which like Ghiniba functions as a sump for the runoff from the surrounding plateau. Water in the coastal well (near Qadub) was slightly brackish (4200 µS/cm, corresponding to ca. 2690 ppm) and near neutral pH (7.5), here only one specimen was found. Reproductive biology not studied, ovigerous females have large egg clutches containing many white to bright yellow eggs.
Remarks. The new species differs from H. trigonophthalma in having only one spine at the uropodal diaeresis in all specimens while H. trigonophthalma has 1-9 spines (Fujino & Shokita 1975 , Naruse et al. 2003 ; in the strongly reduced rostrum, in the absence of pigmentation in the eye; in the appendix masculina becoming not longer than 1.5 times the length of the appendix interna while more than three times as long in H. trigonophthalma (present material). H. socotraensis sp. nov. differs from H. fowleri in having only one spine at the uropodal diaeresis in all specimens while H. fowleri has a variable number of 1-3 spines there. In H. fowleri the rostrum is acute in lateral aspect whereas it is blunt in the new species. The endopod of the first pleopod in males of the new species is almost as long as the exopod and devoid of marginal setae while in the only male specimen known of H. fowleri it is half as long as the exopod bearing several setae along the median margin.
The recently described genus from Madagascar, Monsamnis Richard, De Grave & Clark, 2012 also has only a single spine in the uropodal diaeresis (Richard et al. 2012) , like the new species of Halocaridinides from Socotra. However, in Monsamnis all pereipods have exopods (fifth reduced), whereas in Halocaridinides exopods are absent on all pereiopods. Monsamnis is known from freshwater mountain streams on Madagascar. Fujino & Shokita, 1975 (Gordon, in Gordon & Monod, 1968) 
Key to species of Halocaridinides

Discussion
According to von Rintelen et al. (2012) , the genus Halocaridinides forms a clade of anchialine cave dwelling atyids, the Typhlatya group, together with representatives of Halocaridina, Stygiocaris, Antecaridina and Typhlatya. Monsamnis Richard, De Grave & Clark, 2012 from Madagascar is morphologically similar to the members of the Typhlatya group. A molecular phylogenetic reconstruction incorporating this non-anchialine genus could shed light on its phylogenetic position in relation to the anchialine cave dwelling members of the Typhlatya group. Variability or local speciation? We noted marked variability in the chelae of the first and second chelipeds in both males and females. At both ends of the morphometric spectrum, two extreme types were found: animals with stout, robust (robustus type) or long slender chelae (tenuis type). The terminal bristles are relatively longer in the robust type than in the slender type. Both extremes could be found in the same locality. It is unclear at present whether these differences are a result of ecological differentiation and if these are true variabilities or if more than one species may occur. The chelae morphology in atyid shrimp is directly related to food collection and stout claws could be linked to foraging in flowing waters and harder substrates, whereas more slender morphologies may be found in species feeding in more tranquil waters (Fryer 1977) . Such morphological differences in atyids may indicate local radiation (Fryer 2006 ) and cryptic species have been suggested in Halocaridinides trigonophthalma as well (Leberer & Cai 2003 , Weese 2012 , Weese et al. 2013 ). Molecular methods and closer studies on the ecology of the Socotran animals may help to understand whether such morphological extremes are linked to cryptic speciation or phenotypical plasticity. Until then, we should consider the Socotran populations as belonging to one species with a considerable variability in these characters.
Origins. The three species of Halocaridinides have a disjunct distribution and currently only a few localities are known from islands in the Indian (Zanzibar, Socotra) and the Pacific Ocean (Guam, Palau, Ryukyus, Philippines) (Fig. 12) . Large disjunctions are well known in the Atyidae for both epigean (Page et al. 2005 ) and subterranean clades (Botello et al. 2012 , Hunter et al. 2008 , von Rintelen et al. 2012 .
The Indo-Pacific distribution pattern in cave species with marine origins may resemble an ancient Tethyan distribution, which has been suggested for other Socotran stygobionts as well (e.g., Namanereidae; Glasby et al. 2014) . The Socotran cave shrimps occur in pure freshwater environments, up to hundreds of meters above sea level, including limestone caves deep inland (Ghiniba Cave), not restricted mainly to anchialine coastal environments as the other species in the genus. These caves are active and act as sumps in the rainy season, but the connection of these underground lakes and rivers to the lower water environment is poorly studied. In fact all species in the Typhlatya-group sensu von Rintelen et al. (2012) based on molecular data, consisting of the genera Typhlatya, Halocaridina, Halocaridinides, Antecaridina and Stygiocaris, are mainly restricted to anchialine environments. The freshwater preference of the Socotran populations is therefore unusual within the group. However, as we also found one specimen in a coastal well from slight brackish water (ca. 2,700 ppm), it is possible that these animals occur in the large subterranean brackish water lenses that are present in Socotra. The morphologically similar Monsamnis from Madagascar is a freshwater taxon known from mountain streams and may be related. The phylogenetic reconstruction of cave dwelling shrimps presented by Jurado-Rivera et al. (2017) also includes the freshwater genus Typhlopatsa Holthuis, 1956 nesting within the Typhlatya group branch and should be included in this group.
A history of freshwater taxa that are originally marine/anchialine and that were trapped in caves, speciating as epicontinental seas regressed and as a result of land uplift, as proposed by Holsinger (1994;  for isopods), could well be possible for the Socotran Halocaridinides. Fossil-calibrated atyid phylogenies based on 13 mitochondrial genes from mitogenomes, suggest that the genus Halocaridinides may be of Mesozoic origin (Triassic-Jurassic; von Rintelen et al. 2012: Fig. 2 ). At this time, Socotra was connected to the Afro-Arabian plate and part of the northwestern coasts of the Tethyan Sea (Cheung & DeVantier 2006 , Glasby et al. 2014 . Most large karstic caves in Socotra are formed in the hundreds of meters of Paleocene-Eocene limestone deposits overlaying thick layers of Cretaceous limestone (De Geest 2006 , Fleitmann et al. 2004 . It is possible that these shrimps had a widespread distribution along the Tethyan margins during the time of formation of the Cretaceous-Paleogene limestone deposits on Socotra, occurring in epigean brackish or subterranean anchialine coastal environments, gradually adapting to rainfed freshwater ecosystems in the caves after uplifts. Found in no less than three caves with large permanent freshwater sources and in one coastal well, these animals may be common on Socotra, yet they are present in separated underground freshwater niches that are barely reachable to humans. Maciolek (1983) discussed the hypotheses regarding the disjunct distributions of hypogeal shrimps, concluding that passive oceanic dispersal would be a plausible explanation. He suggested that hypogeal shrimps could have widespread and probably longstanding populations in submerged as well as emergent rock of the tropical Indo-Pacific that are difficult to sample and thus remain largely unrecorded. However, the current disjunctions observed in the Atyidae are not straightforward and may actually derive from a mixture of both ancient vicariance and recent dispersal (Jurado-Rivera et al. 2017 , Page et al. 2014 , Weese et al. 2013 . In Halocaridinides, the number of localities currently known (Fig. 12) are few and the distribution pattern is fragmentary. The discovery of these rare atyid shrimps on Socotra illustrates the need for more surveys in subterranean environments on islands to understand the distribution patterns in ancient stygobionts.
Conservation. The sheer number of species in the Atyidae that are presently in the IUCN Red List (> 440; IUCN, 2017) illustrates the importance of these animals for conservation of freshwater and brackish water habitats both epigean and subterranean, worldwide. The caves in which the Socotran species has been found harbour several endemic invertebrates and contain fascinating ecosystems worth protecting. As the biodiversity of Socotra is facing increasingly more challenges (Van Damme & Banfield 2011) , it is important to not dismiss the endemic non-marine decapods. Caves like Erher, type locality of the new atyid, have been directly impacted by humans, for example by water extraction (De Geest & Van Damme 2006) . Entire caves as well as specific localities within such cave systems should be safeguarded to protect the new endemic described herein. We hope that local conservation measures on Socotra will take the subterranean biodiversity into account, to ensure the protection of unique ancient endemics such as the new stygobiont described herein. 
